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[57] ABSTRACT

An air purification apparatus has an inner housing with
an air inlet and an air outlet. Preferably the inner hous-
ing is fabricated as a one-piece molded plastic structure.
A filter 1s mounted within the inner housing. A blower
1s mounted within the inner housing for drawing air in
through the inlet, through the filter and out through the
outlet. An outer housing is secured substantially about
the inner housing with portions thereof spaced from the
inner housing and having an air inlet and an air outlet
communicating respectively with the air inlet and the
air outlet of the inner housing. In the preferred embodi-
ment, the outer housing is fabricated as a one-piece
structure of molded plastic material, with integrally
molded vertical reinforcing ribs, stackable detents on
the top and the bottom of the housing, and a recessed
Integral ring about the outlet for storing an electrical
cord. Closures are provided for the inlet and the outlet
of the outer housing to seal the housing when the appa-
ratus 1s not In use.

9 Claims, 3 Drawing Sheets
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1
AIR PURIFICATION APPARATUS

FIELD OF THE INVENTION

This invention generally relates to air filtering sys-
tems and, particularly, to an improved air purification
system of the blower type.

BACKGROUND OF THE INVENTION

A1r purification systems or devices are known in
which a housing, which may be a portable housing,
provides an interior framework for the filtering system.
The housing normally has an air inlet, an air outlet, a
filtering medium between the inlet and the outlet, and
means such as a blower for drawing air in through the
inlet, through the filter medium and out through the
outlet. Such filtering systems are used in practically any
environment, including the home, office, workshop,
medical facilities, and even for protection of poultry
and domestic animals.

One of the most prolific areas in which air purifica-
tion systems employ such air filtering apparatus is in the
asbestos abatement industry. Such filtering or air purifi-
cation apparatus include an air blower within the hous-
ing, usually in conjunction with a rather sizeable HEPA

filter structure. Without going into great detail, HEPA.

filters have a 99.99 percent efficiency in removing parti-
cle material from the air in the 0.3 micron range and,
consequently, are used predominantly in asbestos filter-
Ing apparatus.

Practically all air filtering or purification apparatus of

the character described are fabricated the same. The
housing is fabricated of sheet metal material, with the
blower and filter components mounted within the hous-
ing by a number of mounting flanges, mounting brack-
ets and the like. The flanges and brackets are separate
sheet metal components which are secured, as by weld-
Ing, rivets, screws or bolts within the outer sheet metal
housing. Such constructions are rather crude, expensive
to manufacture and very difficult to seal in an environ-
ment where leakage of asbestos fibers can cause a criti-
cal problem. The filtering units themselves, usually
being portable and moved from site to site, often are
“banged around” by workers, causing the sheet metal
material to become dented and causing dislodgement or
misalignment of the interior components.

This invention is directed to providing an improved
air purification apparatus with a construction designed
to address the various problems outlined above.

SUMMARY OF THE INVENTION

An object, therefore, of the invention is to provide a
new and improved air purification apparatus of the
character described.

In the exemplary embodiment of the invention, the
apparatus includes an inner housing having air inlet
means and air outlet means. As disclosed herein, the
inner housing is fabricated in one piece of molded plas-
tic material which can be contoured for mounting the
interior components, such as a blower and a HEPA
filter, directly to the inner housing itself without requir-
Ing extraneous mounting brackets, mounting flanges
and the like. An outer housing is secured substantiaily
about the inner housing with portions thereof spaced
from the inner housing and having air inlet means and
air outlet means communicating respectively with the
air inlet means and air outlet means of the inner housing.
As disclosed herein, the outer housing is fabricated of
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molded plastic material. In fact, in the preferred em-
bodiment of the invention, the outer housing is formed
of a one-piece structure substantially completely sur-
rounding the inner housing except for the inlet means
and outlet means thereof.

With a double housing construction as generally de-
scribed above, a dead air space is provided between the
inner and outer housing structures. The result is that a
shock absorber affect is created should the unit be
dropped or handled quite roughly, thereby further pro-
tecting the interior components. The apparatus is much
easier to manufacture because the inner molded plastic
housing can be formed, as desired, to facilitate mount-
ing the interior components directly thereto and
thereby eliminate the separate mounting flanges or
brackets prevalent in the art. Both the unitarily molded
inner housing and the unitarily molded outer housing
are inherently sealed and the two housings are sealed
together to remain air-tight. This is an important advan-
tage in applications such as the asbestos abatement in-
dustry.

The unitary outer housing also is amenable to other
features not presently available. For instance, such air
filtration units often are vertically stacked in numbers
depending upon the work area involved. A number of
units may be stacked in a doorway of a room and sealed
to prevent air leakage about the units. If the units are
not readily stackable, misalignment occurs and the seals
are broken, creating a hazardous condition when used
In asbestos abatement projects. With the air purification
apparatus of the invention, the unitarily molded outer
housing has detent-type stacking components on the top
and bottom walls thereof to provide for readily stacking
of the entire units.

When such air purification apparatus are not in use, it
i1s desirable to close the inlet and outlet ports in order to
prevent any hazardous particles from within the unit
from becoming airborne. This is very difficult to
achieve with sheet metal housing structures which
often become bent or dented through use. With the
molded plastic structure of the invention, the inlet and
the outlet of the outer housing are closed by doors or
caps to seal the unit when not in use.

The molded outer housing also has a recessed area
about the outlet port for storing the electrical cord for
the unit. Still further, vertical ribs are molded integraily
with the sidewalls of the outer housing for reinforce-
ment purposes. |

It can be seen from the above that the novel double
walled construction of the invention provides a consid-
erable number of advantages and/or features which
simply would be impossible or cost prohibitive with the
air purification devices presently available.

Other objects, features and advantages of the inven-
tion will be apparent from the following detailed de-

scription taken in connection with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The features of this invention which are believed to
be novel are set forth with particularity in the appended
claims. The invention, together with its objects and the
advantages thereof, may be best understood by refer-
ence to the following description taken in conjunction
with the accompanying drawings, in which like refer-
ence numerals identify like elements in the figures and
in which:




4,932,988

3

FIG. 1 1s a perspective view of an air purification
apparatus according to the invention;

FIG. 2 is a vertical section, on an enlarged scale,
taken generally along line 2—2 of FIG. 1: and

FIG. 3 is a horizontal section taken generally along
line 3—3 of FIG. 2.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to the drawings in greater detail, and first
to FIG. 1, an air filtering or purification apparatus is
shown embodying the concepts of the invention and is
generally designated 10. As stated above, the apparatus
1s fabricated with a double housing construction and,
consequently, what is most visible in FIG. 1 is an outer
housing, generally designated 12 and for receiving one
end of a flexible duct positioned thereabout. The outer
housing has a top wall 14, a bottom wall 16, a pair of
identical, opposite side walls 18 and a front wall 20.
Outer housing 12 is fabricated as a unitary, one-piece
structure of molded plastic material, such as polyethyl-
ene. As will be described in greater detail, side walls 18
have integrally molded vertical ribs 22 for reinforcing
purposes; top wall 12 has integrally molded projecting
portions 24 which cooperate with recesses (described
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hereinafter) in bottom wall 16 to provide a detent-type

stacking means; and front wall 20 has a circular recess
26 about a circular flange 28 for storing an electrical
cord 30. Circular flange 28 defines an outlet port 32 for
outer housing 12. A control panel, generally designated
34, also is shown in front wall 20. Outlet port 32 can be
closed by a closure cap (described hereinafter) to seal
the apparatus when not in use. Two edges of a hinged
door 36 also are visible in FIG. 1 and will be described
heremafter. Lastly, the apparatus is portable and four
wheels 38 are provided beneath housing 12, secured to
bottom wall 16.

Referring to FIGS. 2 and 3, which respectively rep-
resent generally central vertical and horizontal sections
through apparatus 12, the surrounding relationship of
molded outer housing 12 can be seen in relation to an
inner housing, generally designated 40. Generally, inner
housing 40 is fabricated in one piece of formed, molded
plastic material such as polyethylene. A filter 42 and a
blower, generally designated 44, are mounted within
inner housing 40. Blower 44 is shown of the centrifugal
type and includes an inlet 46 (FIG. 3) and an outlet 48
(FIG. 2). Inner housing 40 has an air inlet 50 and an air
outlet 52. Quter housing 12 has an air inlet 54 and an air
outiet 56 (FIG. 2). It can be seen that air inlets 50 and 54
of the inner and outer housings, respectively, are in

juxtaposed location, and outlet 48 of blower 44 extends

through outlets 52 and 56 of the inner and outer hous-
ings, respectively. Therefore, it can be understood that
blower 44 is effective to draw air in through inlets
30,54, through filter 42, and out through outlets
48,52,56.

Referring back to the features of outer housing 12
described in relation to FIG. 1, FIG. 2 shows projecting
portions 24 protruding upwardly from top wall 14.
Bottom wall 16 has complementarily shaped recesses 58
for receiving projecting portions 24 of a vertically
stacked, subjacent apparatus in a nesting fashion. Reces-
ses 58 are deep enough to receive projecting portions 24
of a subjacent stacked unit, and the peripheral or lateral
dimensions of recesses 58 abut the sides of projecting
portions 24 to precisely align the stacked units and pre-
vent horizontal relative movement. As can be seen, the
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sides of the projecting portions and the recesses are
complimentarily inclined to provide for guiding the
projecting portions into the complementarily shaped
recesses.

F1G. 3 shows integrally molded reinforcing ribs 22 of

outer housing 12, and it can be seen that the interior
surfaces of the reinforcing ribs abut side walls 60 of the

inner molded housing 40. Therefore, not only do ribs 22
vertically reinforce the outer housing, but the ribs pro-
vide lateral stability and positioning of inner housing 40.

FIG. 2 shows that wheels 38 include brackets 62
having flat plates 64 secured, as by bolts 66, to bottom
wall 16 of outer housing 12. Therefore, the wheels are
readily removable to permit stacking of a plurality of
units.

FIGS. 2 and 3 also show a closure cap 68 for press
fitting about circular flange 28 in order to seal the outlet
means of the apparatus when the apparatus is not in use.
This i1s the “clean” side of the unit. Therefore, when
discharge air is not present, the cap should be main-
tained in place closing the outlet. In other words,
blower outlet 48, inner housing outlet 52 and outer
housing outlet 36 all are closed and sealed together and
the cap should keep the interior area clean when the
apparatus 1s not in operation. In addition, it can be seen
that the closure cap has a peripheral ring portion 72
projecting radially outwardly from circular flange 28.
This ring portion facilitates the retaining of electrical
cord 30 when wrapped about circular flange 28 within
recess 26 thereabout.

Inlets S0 and 54 of inner housing 40 and outer housing
12, respectively, are sealed together and closable by
door 36 described briefly in relation to FIG. 1. More
particularly, door 36, like outer housing 12, is fabricated
of molded plastic material which is considerably more
unyielding than sheet metal material. The door has inlet
aperture means, as at 73 (FIG. 3), but protects the inte-
rior components of the unit. As seen in FIG. 3, door 36
1s hinged, as at 74, for swinging open in the direction of
arrow “A”. This allows for ample access to the interior
of the unit, such as for changing filters. The door is
closed and secured by a toggle latch 76 to tightly retain
the door against a peripheral edge 78 of outer housing
12 about the inlet 54 thereof.

As seen i FIGS. 2 and 3, a closure cap 79 is press fit
over apertured door 36 and against a portion of outer
housing 12 in order to seal the inlet means to the appara-
tus when not in use. This is the “dirty” side of the unit
and 1t 1s important to prevent escape of particulate con-
taminants from the interior of the unit. Cap 79 has en-
larged areas 79a to accommodate toggle latches 76.

FIGS. 2 and 3 also clearly show how irregularly
shaped inner housing 40 can be formed by molding to
provide various integral flanges, shoulders and the like
for positioning filter 42 and blower 44. Without outer
housing 12, it can be seen how “ugly” a structure the
inner housing would comprise. On the other hand, it
can clearly be seen how all of the separate mounting
brackets, mounting flanges, L-supports and other means
of the prior art, such as sheet metal components, are
completely eliminated, thereby eliminating the exten-
sive and expensive fabricating steps required in such
prior apparatus.

For instance, inner housing 40 has a formed flange 80
against which a securing strap for filter 42 is mounted.
The securing strap includes a back portion 82, two side
portions 84, and a split front portion including strap
secttons 86. Each strap section 86 is secured by hinges
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88 to side portions 84. Strap sections 86 are releasably
connecting by a toggle latch 90. Therefore, latch 90 can
be released, strap sections 86 pivoted outwardly in the
direction of arrows “B”, and filter 42 can be readily
removed through outlets 50,54 upon opening door 36.

FIG. 2 shows that inner housing 40 also has a bottom
wall portion 92 for supporting the weight of filter 42. It
also can be seen in this figure that there actually are a
pair of securing straps, including side portions 84, for
securely holding filter 42 in place.

Still further, inner housing 40 has a second bottom
wall portion 94 for supporting blower 44. The blower
has a bottom mounting bracket 96 (also seen in FIG. 3)
for securing the blower, as by bolts 98 to bottom wall
portion 94 of the inner housing. |

It can be seen in FIG. 2 that bottom wall portions 92
and 94 of the inner housing rests on the top walls of
recesses 38 to support the inner housing and its interior
components (1.e. filter 42 and blower 44) in a vertical
direction. | |

With the inner housing supported in a vertical direc-
tion as described immediately above, and with the inner
housing being supported in a horizontal direction by
reinforcing ribs 22 of outer housing 12, it can be seen in
FIGS. 2 and 3 that the only means necessary for secur-
Ing the entire inner housing within the outer housing is
by means of sheet metal screws 100 which extend
through the outer housing, a front wall portion 102 of
the mner housing and fixedly into a flange 104 of the
blower discharge. In addition, inserts 106 (FIG. 2) are

molded into the outer housing and machine screws are

used to fasten through the inner housing and into the
molded inserts. The molded unitary housings thereby
are secured together at opposite ends. The ease of as-
sembly 1s readily apparent, particularly in comparison
to the tedious assembly procedures of the sheet metal
structures of the prior art.

It will be understood that the invention may be em-
bodied in other specific forms without departing from
the spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be consid-
ered 1n all respects as illustrative and not restrictive, and

the invention is not to be limited to the details given
herein. |

We claim:

1. An air purification apparatus, comprising:

inner housing means having air inlet means and air
outlet means;

fiiter means and means for mounting the filter means
within the inner housing means; '

blower means for drawing air in through the inlet
means, through the filter means and out through
the outlet means and means for mounting the
blower means within the inner housing means; and

a one-piece molded outer housing secured substan-
tially about the inner housing means with portions
thereof spaced from the inner housing means and
having air inlet means and air outlet means commu-
nicating respectively with the air inlet means and
the air outlet means of the inner housing means, the
outer housing having top and bottom walls includ-
ing complementarily interengageable detent means

for stacking one air purification apparatus on top of

another.
2. An air purification apparatus, comprising:

housing means having air inlet means and air outlet
means; |

filter means in the housing means;
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blower means in the housing for drawing air in
through the inlet means, through the filter means
and out through the outlet means;

wherein the housing has top and bottom wall means
including complementarily interengageable detent
means for stacking, one air purification apparatus
on top of another; and

removable wheel means on the bottom of the housing
to provide for portability of the apparatus and
providing for stacking of plural apparatus upon
removal of the wheel means.

3. The air purification apparatus of claim 2 wherein
said complementarily interengageable detent means
comprise projecting portions on the top wall of the
housing and complementary recessed portions in the
bottom wall of the housing.

4. An air purification apparatus, comprising:

inner housing means having air inlet means and air
outlet means:;

filter means and means for mounting the filter means
within the inner housing means:;

blower means for drawing air in through the inlet
means, through the filter means and out through
the outlet means and means for mounting the
blower means within the inner housing means; and

outer housing means secured substantially about the
inner housing means with portions thereof spaced
from the inner housing means and having air inlet
means and air outlet means communicating respec-
tively with the air inlet means and the air outlet
means of the inner housing means, said outer hous-
ing means being fabricated of molded plastic mate-
rial and having top wall means and bottom wall
means including integrally molded, complementa-
rily interengageable nesting detent means for stack-
ing one air purification apparatus on top of another.

5. An air purification apparatus, comprising:

inner housing means having air inlet means and air
outlet means:

filter means and means for mounting the filter means
within the inner housing means;

blower means for drawing air in through the inlet
means, through the filter means and out through
the outlet means and means for mounting the
blower means within the inner housing means; and

outer housing means secured substantially about the
inner housing means with portions thereof spaced
from the inner housing means and having air inlet
means and air outlet means communicating respec-
ttvely with the air inlet means and the air outlet
means of the inner housing means, said outer hous-
ing means having top and bottom wall means in-
cluding complementarily interengageable nesting
detent means for stacking one air purification appa-
ratus on top of another.

6. An air purification apparatus, comprising:

inner housing means having air inlet means and air
outlet means;

filter means and means for mounting the filter means
within the inner housing means;

blower means for drawing air in through the inlet
means, through the filter means and out through
the outlet means and means for mounting the
blower means within the inner housing means:

a one-piece molded outer housing secured substan-
‘tially about the inner housing means with portions
thereof spaced from the inner housing means and
having air inlet means and air outlet means commu-
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nicating respectively with the air inlet means and
the air outlet means of the inner housing means, the
outer housing having top and bottom walls includ-
ing complementarily interengageable detent means
for stacking one air purification apparatus on top of 5
another; and

wheel means at the bottom of said outer housmg, and

means for removably securing the wheel means to
the outer housing to permit said stacking.

7. An air purification apparatus, comprising: 10

mner housing means having air inlet means and air
outlet means:

filter means and means for mounting the filter means
within the inner housing means;

blower means for drawing air in through the inlet 15
means, through the filter means and out through
the outlet means and means for mounting the
blower means within the inner housing means: and

a one-piece molded outer housing secured substan-
tially about the inner housing means with portions 20
thereof spaced from the inner housing means and
having air inlet means and air outlet means commu-
nicating respectively with the air inlet means and
the air outlet means of the inner housing means, the
outer housing having top and bottom walls includ- 25
ing complementarily interengageable detent means
for stacking one air purification apparatus on top of
another, the detent means of the bottom walls com-
prising recessed portions thereof, and the inner
housing means being supportable directly on said 30
recessed portions.

35

435

>0

33

60

635

8

8. An air purification apparatus, comprising:

a one-plece molded inner housing means having air
mnlet means and air outlet means:

filter means and means for mounting the filter means
within the inner housing means:

blower means for drawing air in through the inlet

means, through the filter means and out through
the outlet means and means for mounting the
blower means within the inner housing means; and

a one-plece molded outer housing secured substan-
tially about the inner housing means with portions
thereof spaced from the inner housing means and
having air inlet means and air outlet means commu-
nicating respectively with the air inlet means and
the air outlet means of the inner housing means, the
outer housing having top and bottom walls includ-
ing complementarily interengageable detent means
for stacking one air purification apparatus on top of
another.

9. An air purification apparatus, comprising:

housing means having top wall means, bottom wall
means and side wall means with air inlet means and
air outlet means in the side wall means, the top and
bottom wall means including complementarily
interengageable nesting detent means for stacking
one air purification apparatus on top of another;

filter means mounted within the housing means: and

blower means within the housing means for drawing
air 1n through the inlet means, through the filter

means and out through the outlet means.
x X %k %k ¥
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